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ABSTRACT

This paper describes softwvare vhich provides a means to change

dynamically (in :eal time)
executing task.

sanagement

{including an {nteractive
run from the keyboard to
parageters

task attaching the

the values of parameters in an
The parsmeters reside in an
region or & VMS ghared global section.
bc accessed and altered h~ any
tack.
allov wuser
stored 1n the regilon.
user to make g disk f{le copy of values in the region,

RSX=-1IM memory
Values may
region,
The Interactive task may be
interaction with
Keyboard cosmands allow the
modi{fy

values in the regpion, and define mcaningful synonyms to usc in
referring tu parameters in the region.

OVERVIEW OF THE SOTTWARF

The purpose of DPA {a to sllow the wuser to change
values of parsacters in a specified user task while
it {s runrning. The goftvare consists of a keyboard
interface task named PRM and tws subroutines to be
c.lled by user taskan to set up siorage of the
parameters. The ({ntersctive task PRM allows the
user read/vrite access v the paraseters from the
termina]l or from a coamand file. One asubroutine
YRMCRE mav be called hv the user's task to create
the wemorv wmanagement region the paranmeters reside
in; the otler suhrouiinc PRMMAP mav be called by
other tasiks to attach and map the region.

The user's task may define any numher of INTEGFR®2,
IKTEGER®4, REAL®*4, and REAL®R variablen (arrays 1,
11, R, and RR respectively) to be held {n a memory
sanagement regliun and bhe accessible to other tashks.
Theae four arrays are« thought of as subsections of a
paraneter arrav. These variahlen are available for
use by the user’'s taskas vis a FGRTRAN COMMON block.

This softvare Ia writter in FLRCS.""

This paper will discuse onlv the RSX=]1IM version;
the VMS qrafoir will have {identical functionality
and user fintarface although somsevhat different
impleaentation wvhere necessary.

Section 171 daseribe the history leading up to the
vriting of ¢this software and Lllustrates the needs

‘fris work {8 aupported by the U. S. Department of
Energv.

..Devtlnpid by Terry Bever, Depsrtmcent of Coaputer
Szfence, Univernity of Gregen. FLECS {a a FORTRAN
orurrocessor allowing wuse uof structured languape
constructs in FORTRAN.

to be met. Section 111 describes the method of
feplementation of DPA and the rclationghir of DPA te
other gystem routines. Section IV dctafls the
functionalitv provided from the noint of view of the
user.

HISTORY

Jaciliev
frequently need to bdec able to vhange
parameters in their data acquiattion progi "ms
without going through thec edit-compile-tariubul,;!
cycle. Fxamples of such parameters are gains and
nedestalc for detectors, kinematics faramcters
(angles, energies, target masses, etc.), calihration
coefficients and test liwmits. Note that such
paraseters way be changed -ecveral tiser an  hour
which means changing "hardvired” values (n code 18
{anractical.

Experimenters at lLomn Alamos Megon
( LAMPF)

Phvsics

A facilitv for changing tac parraeters {n one task
from another tesk wam revelored by eeveral
experimental groups. The *._:lest form uncd was A
disk file containing the necesmarv constants. The
user task wyuld de natified of new data to read bv
front panel gsensc awitchies and would read 1n the
file. This scheme hss three mator d'sadvantagen:

1. The disk 1/0 ta conparativelv slow.

2. The dink !'/0 requiren a
code in the ucre-’s task.

Jarge amount o1

3. The amount of effort required to chaiye a
single parameter s large, since the filv
SunRt be edited aid even finding the corrr-t
number in the fl1le can he tedlous.



A schepe used by James F. Amann wunder RSX-11D for
two experimental groups was to use a Shared Clobal
Area (SCA) linked to both a dsta analysis task and
an {input task. The {nput task could be used to t t
variables in the SGA by comz=and, e.g., "R}7=45.5."
Such tasks normally kept the perameters Rtored in a
disk file so that they could be restored after a
reboot. Also, command file input and a line printer
11isting of values were allowed. Such a wmethod
provides fast updating of parameters and evecn ailows
siople woultitask wupdating but does have LW
disadvantages:

1. The SGA required 4K words of virtual
address space in the uscr’s tasrk sven {f
only a few hurdred parameters exirted. The
unused space was not easily avaflable to
the user.

2. The progrars di{d 1lfttle to help the user
keep track of which variahbles wecre which.
For exanple, typical fnput {s RI7=45.5 to
set an angle, whereas THFTA®45.5 is really
what the uscr {6 thinking about.

The Dvnaz{c Parameter Array snitware described
herein attempts to solve the virtual address space
problem and simplifies the wuser {nterfacc under
RSX-11M and VMS.

IMPLEMENTATION
This section contains:

® A discussion of the ralatfonship between the
DPA svstem and othe~ routines which may ahare
the pemory management reagion.

® A brief description of the 1aplesentation
method of each picce of the DPA software.

DPA’s Envi:-onment

The DPA subsvsten will he distributed to vsers aa
part of a general-purpose data acquisftion system
used at LAMPF. But DPA can br used outs{de the data
acquisition environzent without any changea to DPA
at all, for example 1n Monte Carlo calculattons.

The connection between DPA and other ouppiied
routine’ takes place by means of an RSX-1!M wmemory
nanageme it region whicnh contains the array of
pAraneters to be sharad and asay also contain other
types of data. The first J32-word block of the
reglon contains an array of offscta §nto the region
(the Header array HDR), vhich {a followed by the
atorage arean of the repfon. This allows the rsgion
to be divided 1into 12 areas wvhich @ay be uned for
separate purpuaes, each of arbitrary length, each of
vhich ®must begin on a 32-word boundary (for ease In
mapping).

Details of lmpleasentation

This erction countains specifica of the CPA
fmpluventation. The pointa dincunsed are the
atructure of the memory management rezion, creaticn
of end aapping the ragion, sccess tu the region by

the wuser at the terminal, and the disk files
associated with DPA.

Structure of the Region - Access to the dara ‘n the
region 18 available to any task which knows the
"name” of the regian. When the rcgion is created,
{ts name i1s defined as the default UIC under which
the creating task runs with the first octal diglt
translated to a letter; e.g., {f the rtask which
creates the region rune wunder UIC [025,033}, the
name of the regfon i1s A25033. Thus any t-sk running
under the same UIC can access the region. The only
informat{on about the Btructure of th: reglon necded
hy a secordary task which must access data {n the
repfon is that the firat 32-word bdlock contalns
offseis to the storage areas within the region.
Tnerefore the task can map to the first 32-word
block, obrain the necessary offsct, and then remap
to the required {nformation.

Figure 1 15 & slmple view of the structure of the
regfon. Fach word in the Header arrav (the first )2
words of the rezfon) contains the offsct to the
associated storage area; e.g., the firet word In the
Header arrav points to the beginning of the DPA
paramcter array which is always in the f{rst srtorage
arca. Words < and 3 of the Header arrav point to
the bepginning addresses of data for other data
acquisition routines. Words & through 16 are
rescrved for future expansion. Words |7 through 11
are avafllable for smspecial purposcs the wuser mav
have. Woird 32 of the Header array contains the sfze
of the whole region. 1If any entry {n the llcader
array contains 0, the associated storage section {5
not uged; e.g., Words & through 14 will all contain
0 for the present release of the DPA software.

The advantage of this etructure {s that it provides

S p—

> NEADER ARRAY

LENGTH ARRAY

- LT

OPA STORAGE
SARAMETER ARRAY ARLA

o S

NEIT STORAGE
AREA

— —

FIGURE |
Siructure of the lemury Managerent Kegion




the ability to make full uce of the wmerory
management region. Since virtual address space used
to the map the region 1is allocated in 4K word
increments, the ability to placc data other than the
DPA paraceter array in the region allows the user to
use virtual address space that might otherwise be
wasted. For example, if the region were t¢ contain
only the parameter array and the parabeter array
required only 1000 words, approximately 3000 words
would be unused of the minimm 4K words allozated to
map the region. This structure allows use of the
region to be based entirely upon the needs of the
user without limiting him.

Creatfon of the Region - Data (n the mer ory
managenent region is accessed by means of a FORTRAN
COMMON block named REGION {n the task which ercazes
the region; for example

INTEGER®2 HDR(J2), LEN(&)
COM'ON/REGIO'./HUR,LEN, 1,R, I1,RR, DLD,REST

(The variables {n REGION are explained in the
disrugsion of Subroutine PRMCRE.) The paramecter
array {s thought of as a single array made up of
fuur sections or sub-arrays (orravys I, R, Il, and
RR); first (s the INTEGER%? section, which contains
all INTEGER®2 paramcters the user wishes to place in
the reglon; next are all the REAL®4 parameters; the
third section zontains all the INTEGER*4 parameters;
and the last sectior contains the REAL*R parameters.
The lengths of the subscctionr of the arrav may
change as the tark 1 developed, mo four words (an
array named LFN) arc rescrved to hold the number of
entrier In each section of the array; {.e., LEN/])
contains the numher of INTEGFR*Q oparamcters placed
{in the region; LEN(2) the number of REAL®%4
parameters, etc. At taskhuild time COMMON RFGION in
declared a virtual section with the taskbullder
VSECT option. The starting address of the virtual
section 1s the bhasc addreas of an APK chaoscen to
allow rvom Jor the whole regicn to he mapped by one
window. Thin eliminates the code as well an the
time necessary to perform remapping as different
ntoragc sreas In tne region arc referc.aced.

Subroutfne PRMCRE {5 called by the task which aunt
create the aemory sanagemcent regfon. It createsn and
maps the region and placea some anecific countrol
data {n the regior; for (nstance, this routine finds
the lengthe of the asubnections of the parameter
array and places these values In array LEN.

Mapping the Reglion = When the region {s created hv
PRMCRF, th¢ whole reglon {n mapped. Thin sllows “he
calling task 1o acceas the parameter array an well
arn any other information the user wishes to put in
the reglon.

Subroutine PRMMAP can he called hy any other tank
needing o map the parsmeter array within the
already exfiating regfon. tn this case only the
paremeter array is mapped.

The (functionas perfoimed hy PRMMAP are as follows:
The routine forma the name of the region to be
sapped from the default UIC of the task calling
PRMMAP. The routine attaches the region and wmars
the firet two J2-word bhlocka. NDR(1) gives the
atarting addreas of the DPA storege region which, if

present, will always start with the second 3}2-word
block of the region. The first four words of the
DPA ~rtorage region contain LFEN, vhich will nrovide
the size of the DPA storage region. PRICIAP  then
maps the s5lorage region bepinning with LEN(1) and
continuing through the parameter array and returns
statué to the calling task.

Interactive Access to the Region - An finteractive
task PI¥ may he run by the user to map the regfon
and provide the user dynamic access (o the parancter
values. This task proviles the user the following
capahilities: he may inftialize all the paranecters
in the PRM sectfan of the region from a disk backup
file; he may make a copy of the paramecter values in
& disk buckup file: he may define meaningful
synonyms to be used in referring to sgpccific
parameterrs (desc-ibed under Task PRM, item 7); he
may assign values to {ndividual parameters; he may
display or print out the parameters, t° ~{r wvalues
and their defined synonvms; he mav scquentially
review paramc:erse at the terminal and sclective:lv
change values.

Fxecution of the commands f{nput by the user is
handled {n one large loop: The command {& ~ecceived
and parsed, the sudbroutine responsihle for the
particular command is called, eny errors delected
arc reported at the terminal, and {f no errours are
found the conmand {# executed. Changes necessary Lo
the backup file or to the parameter array {n mcmory
are made synchronously; =2.5., {f a new version of
the backup file is required, a scparate task {1
spawned to create the new version. But executien of
PRM valtLR until ccnapletion, heccause following
commande wil)l affect the new version of the backup
file.

The associated Disk Flles - Tuerc are two disk
files nccessarv to the DPA asubsvstem. One, PRM.DAT,
containa the name of the disk backup file; this
allows the user to change the name when appropriate
ard vet to have the name of the file easlly
svailable to the DPA software.

The other diak flle assocfated with DPA (s the
hachup file. 1t (s a direct-sccess fi{le and
consiatn of two major sections. The first contains
the paramcters, one per record, consiating of the
value and a pointer tu the avnonym defined for the
parametar, (f any, The second wmection (a the
avnc m tuble; each record containk A defined
synonym and & pointer back to the paramcter for
vhich {t was deitned.

The user may at kir own cption create filan
containing text deseribing the parameters in the
array, There may he one file for each section of
the arruav. 1f thesc filen exiat, they are unsd lv
the commandn which diap'ay paramcter valuea and
synonvas (gee the last paragraph).

CLATAILS OF ( UNCTIONALITY
Thia asction diacunaes the functionalfty provided by

the three piecen of UPA softwvare frem the poiat  of
view of the umsr.



Subrotitine PRMCRF

In the user’s task, before the cal] to PRMCRE, the
variables in COMMON RECION caranot be assigned
values, because they have virtual addiesses bit no
physical addresses until PRMCRE maps the regfon. An
example of the setup of RECION follows:

INTEGER*2 HDR(12),LEN(4),1(65),REST(1000),ER
INTEGER*4 11(20)

RFAL®*4 R(1I1(

REAL*8 RR(23)

LOCICAL®*2 FLG, DLD

BYTE PT(6)
COMMON/REGYOR/HDE , LF%N, 1,R, 1T RR, DI RFST
CALL PRMCRE(FLG,PT,HDR,LEN,I,R, 11 ,RR,DLD,FR)

wherc:

® FLGC i{s true {f the region {6 to be deleted from
mermory when the last task attached to it {s
detached, and false {f the region 18 to he 1left
in memorv. The regior nav then be deleted from
memory by use nf the PRM Destroy command
described later.

® PT (s the ASCIl representation of the namc of
the partition {n which the regiun {s to be
created.

® HDR  i{s the J2-word INTFGER*? grray which
contains offsets to the storage scctions of the
reglon. I. i passeed to PRMCRE to obtain the
virtual address for the start of the reglon.

® LEN {s the é-vord INTEGER?2 array which will,
following the call to PRMCRE, contain the
lengths of the &4 sections of the paraveter
array.

® 1, R, 11 ané RR are the arravs which make un the
four sections nf the paramcte: array.

® PRMCRE will store in DLD the value of FLG, so it
can be accesscd and modified by other user tasks
as necemsary.

@ REST {6 anv oter {Informstion the user wants
stored {n REGIOX.

® ER returns status to t..e calling rnutine.

ggayoullhq PRMMAP

PRMMAP exiats to allow a secondary task to map to
the DPA  parameter array in an already existing
memory  wmanagement region without knowing a great
many detalils of hov the reglon may be set up, The
cal)] tu PRMMAP from the user’s cask is a8 follows:

COMMON/REGION/HDR, LEN, ARRAY
CALL PRMMAP(HDR,ER)

vhere:

® HDR {s as above and 1s paswed to obtain the
4ddreses of the start of the region.

® LEN {8 as abuve.

® ARRAY 1s dimensioned equal to or larger than the
size of the whole parameter array as set up by
the user’s primary task which created the
region. In thi{s manner Array can hc used to
accers the parazeters without knowledge J§n the
secondary task of the sizes of the subsections
of the array.

® ER returnse status to the calling routine.

Task PR

Task PRM {5 an interactive task which way access the
memory wmanagement region while the primary task {s
running. There are several commands which may be
given to PRM to provide the user access to the
parame’ers in the regpfon. Following {s a list of
the functions PRM allows the user to perform.

1. Backup Parameter Values - The wuser can
make a snapshot of the parameter values f{n
a disk backup file.

2. Set Region to be Decleted on Last Detack -
One of the parameters of the Detach Reglon
system 6ervice allows setting whether the
region should be deleted from memory upon
last detach. A PRY comrand can he used to
change thig getting.

J. Make a New Version of the Backup File -
This function allows c¢reation of a new
version of the backup disk file when {t (s
necesgary to change the size of the
parameter srray. The user’s task can be
edited and recompiled with no changes mc ‘e
to the backup file. A command can then bde
used to create a new version of the backup
file, copying from the old backup file the
parameter valuers still JIn uee and the
aynonyms defired for thos: parameters, and
leaving out paramcters not included {n the
new version of the array or addinp
parameters with values of 0 {f the new
version of the array is larger.

4. Inftialige Valuex {n the Region - The
parapeter values (n the region can be sct
from a backup file.

S. Scan Parameters - The user can cxamine and
selectively alter tlr values of parameters
at the terminal. The Jieplay et the
terninal includes the parameter, fta valuc,
and any aynonvms defined for it. After a
parsaeter is displaved, the uger may type a
nev value to he arsfgned to the parameter,
a carriage return to display the next
parangeter, or & Control-Z to stop scanning.

6. Control Ver{fication - The user can
control whethrr confirmation must be given
before velues in the parameter asrr.v and (n
the backup file can be changed.

7. Define a Synonyn for a Paramcier = The
user say definc meaningful synonves for
individual parameters. A synoaym gay be
defined as an array of "n" elements, fin
which case it 1Is assocliated with the



parameter and the riext n~l parazeters. An
example of this {s the command line

RS := ANGLES(5)

(Parentheses are removed from the subscript
of a parameter to reduce keystrokes.)
Following execution of this command, the
synonyo for R5 {s ANGLES(1); the synonym
for R6 i1s ANGLES(2); for R7 it's ANGCLES(3);
etc.

The eynonym definftion {s entered in the
backup file synonym table along with the
length (for a synonym arrav) and a pointer
to the record of the backup file containing
the as-.ociated parameter. The paraneter
may thereafter be referred to in other PRM
commands by its parameter name (e.g., I6)
or by 1ts srnonym.

Set the Value of a Parameter - The value
of the paramcter 1{s changed to the new
value given (following error checking te be
sure the value |Is appropriate for the
parameter type) In both the parameter array
in memory and in the backup disk file.

Display Parameters -~ The user can display
portions of the parameter array; an
optional modifier may be wused to specify
the output device or file. The information
displayed 1{s the parameter name, its
associated synonym, and {ts value. 1If a
whole section of the array {s displaved,
the descripticns from the title files are
also displayed.



